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— (57) Abstract: An industrially advantageous process for producing a substance wherein the production speed of a reaction product 
ss in a reaction with the use of a microbial catalyst can be maintained at a constant level over a long period of time. In a reaction 
= with the use of a microbial catalyst (for example, resting cells of an arthrobacter capable of converting a-hydroxynitriles into the 
B corresponding a -hydroxy acid amides or a -hydroxy acid ammonium salts), the substance is produced at a constant speed by adding 

— the substrate at a constant speed, regulating the concentration of the microbial catalyst in the liquid reaction mixture at a constant 
~ level and controlling the temperature so as to rise the reaction temperature at the point that the enzymatic activity of the microbial 
= catalyst is lowered in the course of the reaction so as to maintain the reaction speed at a constant level. 
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m m m 

IT, ^ fi$ & m £ $3 in i~ S^tejWftl &nt^S (Enzyme Catalysis in 
Organic Synthesis, VCH, 1995, pl48)„ 

a - t H D + z h 'J JUii^ ttife l: ± o T a - b H D + i^i 7 > 
^E^^Ai&Xtea- t Hn + i/8S8jfit5#ftfeft5nt^5 (4#^Bg 5 8 - 
15 12 0 f|&$8, ^F^BS 63-222696 4$RBB 64-10996 

^&m. #l¥4 - 4 0 8 9 7 ^&#> H1I4 - 4 0 8 9 8 
0-507631 
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T^tDt>^^m\t.m^^mm^m^rcKmiz^^T,Kfts^m^^u^ > h □ 
mizmrzt&wwit^&tmffiZiMMM&m^rcwn&mjjm^. 5 ~ 

oA^d?- (Arthrobacter) M £ JIT & & £ C £ £ #H £f & ±fB0^: 

5£ RCN (5$;<f> tK^IICT, ill^tlTfeiUC.-CeCr;^^ 

^£^©m*£^/8^£ Q7k&mm*-vM*ftmis7: s -ass; rconh 
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,<5t*,R«MHB£|i9-0jft#£^T.)T£$n*7£ Pik&M s X tt — Jtt :£ R 
COOH (jC*. R«HftfHilW]-0^i*^^-r.) t*$n5*Jl'#>lS;^l/ 

V>fc<t&«£g#8s^ -#5*; R' CH 

(OH) CN (:£#> R' tt, tii^tl/tfei^C^CsOT^ 
IlSSf LTfeJ; ^ C 2 ~ C 6 07JVy^;H, LT «t V> 

c ,~ c 6 lli^tltfeck^JU-JH, lil^f life 

LT, R' CH (OH) CONH, (it*, R' » BU IB £ K — © jft * £ 

^t,) TS$nSff-kPD^J/|75FH;^fe, Xtt-IS^ R' CH (O 
H) COOH (5£4>, R' «HtiI2i:[WI-(D^i*^^-ro) TSSn5a-tKD 

— «5S r" ch ( n h 2 ) cn (^4>, r" \z. *mm?* lii^t life 
i^c,~c s ©7;^jh, m^asr^LTfej; vic 2 —c 6 <z>7;i^ — b 

iis^tixfci^y u -;vt^'>sxsiis§f ut% «fc ^mmmM&w; 

To) fi$tl5 a - 7 5 y ^ h 'J JHb^tlSf * tl©«!i^ffl C i 0 ?Ktt^I 
4>TSP*^^LT, — JRS; R" CH ( N H 2 ) CONH 2 (^4", R" UwiV&t 
m — <DMi&&7jkTo) THSn5a-75;75Hft^«. R" C 

H ( N H 2 ) COOH + , R" ^HtflBil^ — ©fl^^t.) T^^n^a- 
75 y i&Vi L«^tf>7 >^-<^ Aig^-a-#lC^^T^K^Ta5 * H £ £ 

&mw<Dm£®Mm%m^tz®intkmj3miz. m^it risk. & 

V>T> S^^lg^*^^ > h u — )VT 3 Z. £ \Z «k 0 , #?£L<te, $fc£4^MJ£cD 

mnz-femm-emm l, ^^^M^cD^^^^wa^^-^i l, sjfti&m^ 
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nmm&. wakM7twm?s s &. m>®mmf&<&, mmtmmm i &, &$mmm&* 

(Arthrobacter) sp. NSSC104 (FERM P-15424) <£>ticiLK#£*§Hf £ £ £ So 
$.fc, _kfB7-7> D/t^ sp. NSSC104 

K*KD7-^Dn^^-ItIt5«4*^. #-£atVt*^ — (Caseobacter) M. 
v- a.— F^-^-X (Pseudomonas) JK. 7 U V ^X (Alcal igenes) JR % mj^/^ 
•x- U *J A (Corynebacterium) )S , Zf V \L)*%>7 5^ ij # a (B re vi bacterium) I, y # 
^ v=7 (Nocardia) JR. uYzivtsT, (Rhodococcus) M , n'^Ft (Gordona) A 
X (Bacillius) JR , A £ U 5? # A (Bacter idium) JR , 5^D3y*; 
(Micrococcus) M> 7 h 1*9 9— (Acinetobacter) JRJcMT 5f ^^^i^t 

*mwizm mm £u &m$Lmf&mtfift z>Kfo\zm v>s z. t& 

T ^ -5 *> CD "C * tl fc ^1 IS tt ^ o 
#f§HJ! (C43 liT — RCN, R' CH (OH) CN, £ R" CH 

( N H 2 ) CNk^VJT, R> R' . R" C^n^nofiJftl* 5 * IT V^T *> «k 

ugiltut«, ^J^yhl, a;!/**^*, j&^/tt-fjn, # 

m?V*J)im, C 1 ~ C 6 (DT )V^r)V^^m. C 2 ~ C 6 <D7)ltr — )V&. CI 
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^mWlzm-tZ- b U ;Wfc"&«& tbTit §la-7 5 ;l, Sfc«^-(D^M 

ftftWfezhijjVft^«tbTa, 7th-hu;K 7 0 d tf h u ;k n- 

V U;K i - - h U ;K 7.i"jD-hUJk 2 >J a - h u;w 

-h'JiK 7^h-h'JiK 3-t Ko + ^^olft-h'JJK 75;7th^ 
MJJK 2-7S;^Ott-hUJk 3-75;^D(ft-h'JJk 2-7 5 

y^hUJK p-tBD^>'7i-JP^'J'>;rh'j;K o-tHD*->7i = 
;Vi"J'>; = h'JJK 2-757-3-t HD + ^yD^t-h'JJK 2-75 
7-3-7i^J^DH^-h'JJK2-7S7-4 - 7I-JV7? 1 □ - hUJk 
2-757-3 - ?=-;Wt 1/D-hUJK 2-75;-4-^ 1/ n ~ h U 

;K 2-75;-3-7?nzhUjP, 2-75;-4-^fJ^t7fD-h 
U;P, ^^h-h'JJk •7>rD-h'JJK 2-kFD + y-4-/fJ^t7 

5p n - h u )vm & m vf & z\ t & t? ^ -s 0 

i^^iii^iLT, o. i-io. o mm%(Dmm-fr c»3i^$ns^\ 

$t£#lMlft£jS<Z) pHBJtftSlotlta 0I&5)dMf p H 5 ~ 1 0 
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£»«&©M^#te;Rtf£Mft«lt3FaBrslK: j; 0 H^jHiRf -5 £ t«tT*5*i, 

0 ©£j£4&©£j£3£jg££R«|K: — J£fc«lt UIjISS^ 
fr "5 £ t £ Vi, — £^g-C#if?3=jg£f? -5 £ £ iz <k 0 , ifjsag \zmn£.M&ft 

JSfi (XR) #iftV*S£j&afc+©g|#sjKfcji5 < £ £/&^©iK^lg© 
Ro^SnSr^^-r^. IK*4gR©Ss}bg £ I^B#fcSJ^^M^ ?) , 3=^/^mSl©it 
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lawxttra^Wfctfeftiu, c ©tea*— ^fc^s * 5 cs^woiaw^xT-A*^ 

*>©©*&£, mnmK&i* £&mmw-# 

1 iz&mz 5n&i»'>xf a 2 3 £3*&irfi4 5 <t 

mm&ftm 6 7 £«{gi©#>:/8 9 t^nzzmmrz 
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mm i o BiUisnT* d, fin->^5^A 2 tci-oT^a^i 

> SD-^T*S5E«» i tm^-mm s xmrn^m^n^. m^mm 3\z&v) 
zmtftmz nrzm&®Mmi$®Mz nx scfoiis i \zmzn. mjjzmi$zm$r 
*t 4 £iajiK£ ns 0 Km&mT?z> t, Kf&mizT^xm&w 5 fc^it^n, ^ 

7 > t - 7 ^ NADH~iOP* 5>lfcJK**#*S:m>5**«!R3fc«illl?£fc 
(Methods of Enzymatic Analysis, Bergmeyer H. U. ed. , 3rd ed. , vol.8, 
pp. 454-461) &C£DA£*bfc. 

[mmm 1 ] 

(U F) SMfRltM, *--h-f>S?x£*-tt£©:*>^ 

< ymmWLWZ D7h^77-{ -^S, pH3>hn-7-£ixfc3 0 0ml 
«a*^S!S^«fK:,«^«!»«ttEt bT* 6^C«>*git bT^^fc Arthrobacter sp. 

nsscio4 ©35 %mmw 245. 4 g (&m&mthx 17. 2 g) ^^sol> 

$e.fc7fc2 9. 8mlTf|?l/fc. u ©R^S icili IT 2 - t F P^i/ - 4 
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-^?J^^^?D^hUJ^ 0. 2 2 7 g /m i n ©IStli W IZ MlM b, 
0. 9 4 5 g /m i n COjSSTjgic^^JnS: bfe. 

2-th'D + ->-4-^fJI/5 : tyf n - h U ;W O 0 . 2 2 7 g/mi n =fc £ 

m&l. 1 7 3g/mi n©lST#fflbfc, SfcS«f SIIT, pH^7. 
0 K&D<fc 5 2 8 %7>^nT7KS^iPbfc: 0 E ©g&KJ&©IBK 

£ 5 ck 5 Id , 2-t FDt'>-4-^f^t^oz b V )V<DKmm*PM& 
&*>7<i >mmWift2 -fc<fc Otfcfclb, *U0. 2fiS%£j^*. 

§ <h-e<D!KS£jSM£±#£l±, i^O. 2 fl% left* J: 3 kiffiaa > h d — 
fr&mMVtCo dKH, 2 - t Fa^r->- 4 - * ? )V9-*-7? >17> : E- 

2 2 ±fE-^3I«Tr#fcLS$n, 2 7 0 W 

<D«MKJ&£ffibT, MT47. 3 kg©lSii5t^@iKlfc. ^Jft 
ffl£«*» B S "C 1 4 °C^M IT 3 5tiftot^fc. ^03SJS t. RjfoUm <D 

b, 534. 5 g (Dfc&m&i&z&L&mi&m'tiL bfco a >s$h*^ 

MmZffi.'PO. Htfe52-tFn^y-4-/?J^t^f nzhUMOi 
g^^jjflfc «h Jl 5> fn^tlO. 2 5ll%&^0. 1 21I%1#L, 

2 - k FD^y-4-^f Jkft7'^ >K©*££#*ff bfc £ H 
5, *n^2 0. 0 0 11%S«9. 3 5li%#fiU, £fcH«&fc9J£;«n? 
^S2-kh*0^y-4-^fJ!/ft^3'>l7S KOlS^^flf b fc t £ 3 , 
fn^tlO. 0 7lI%StfO. 0 3it%#Slt^fc. l^fcSS2-kh' 
D^rV-4-^^;W^^-^^0-hU;K75JiSES^9 5. 0 mS%Tfeofc^^^ 
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;i/X>T*#L/fc«, 7KJlg&#£ O-^ U-XA^lz-^-^ffl^T, 5 0-7 
OmmHg, AXffi 5 0 *CT!, 13. 5 k gStllLfc. £ <Z>afg?£& 

m^fn-h'JWO. 0 6ii%l#l, 4ttT£§2-kFo + ->- 
4-^fJ^ty^>i^ 7 0. 4 4li%#ittl 1 fflilltL't 2 — k FD + 
y-4-^fjl/ft7'^>|75 F 0 . 2 311%, 2-tFD4 : y-4-^ 
f;Vft^3'>ilO2^1 l i^X^T;H*T^5it^'f , 7-*S0. 1 511% 

9 5. OXRtfO. 0 9 fe» & *5 , 7 > t n 7 iHS » sfc i£ T? iffl 5£ b 

fctZLZ. 7. 1 8lt%1:^ofc. ^01^5, IM©2-tFD + y-4- 

fc rj ©&jfc%&£MgE&ft»IIHI-5£fc fifths ffiflBftttgi 
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m * <d m m 

3 . ^C^^M^cDKJS^^cDtiS^-^T^^ £ t S^mt-r***^ 1X142 

£#Hili|JKL, ISII:if:ltl t S1$ Wl tt Z> It* 51 3 IB 
ft. 

7. - hU7-t*lit^i^7-XOA^^- (Arthrobacter) 

8. WLfkQsmm&mtettRi&ifi. rcn c^*, r«> 

TinTK^-^LT, — fl£5£ RCONH, R«HiffBi[^ — ©«*e^-To) 

T*$n^T$ HYb-a-^j, xte-M rcooh (^^., Rummi:m-<DM 

9. *£^tt«E£fflV*&JRjfe#S, — JRoS R ' CH (OH) CN (^ff, R' »4» 
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tK^MT, lil^f Lit) =t^C,~C 6 OT)V*)Vm, iil^f LTfeil/i 
C 2 ~ C 6 <D7 )V*r-)Vg;. tiS^f UTfei^C,~C ( ©7JV3 + yl, mm 

*#*%©tti«^fflK:«k 07Ktt»ii*T?iB*^*UT> -flSiS; R' ch (oh) 

CONHj (S*, R'«Mf3i|S|-©«i*^^-ro) TfSn§a-hFD^v 
^75 Fte'&tt. Xte-^S R' CH (OH) COOH (S;* , R ' ^HufHi 
111 — (DMW&tkT 0 ) tg^Sd-h P a* -sWtfc^LU^CDT >:e=.0 & & 

10. 3ft£4&fcfc«l<£/HV>fc£Jfc)&*» — JR^C R" CH ( N H 2 ) CN (j£4>, R" 
tt, 7K*M^, IiI4*lTfei^ C ,~C 6 07J^iH, IlS^f btfe 
£1>C 2 ~C 6 ©7;^^Ji/i, lii^f life <kV*C,~Ce ©TJ^ + yl, 
lil^f LT =t^7 U-;i^S, f lS^tlTfei^7U-;Pt^^SXK 

%w.tkm<DMmftm k> yk^mm^x^^^-m vx. -is^: r" ch (nh 
2 ) conh, (ss*, r" «t5iH t m — (DMW&TK-?*) Tt^nsa-rs; 
7$ Ffc-gr#>, xte-iSiS R" CH (NH 2 ) COOH r" «ififB<h 

-C^SnS a-75yi^^b(i-5-©7> ; E-^At^^ 
H:|lt^£fiSTJ5§ li$#lt<bt5il*JS 1 ~ 7 o v>ifn^ IB 
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